The replication in Bacillus subtilis of the staphylococcal R plasmids pE194, pBD15, pUB110, pSA0501, and pSA2100 has been studied in the presence of hydroxyurea. In all cases, an enrichment for covalently closed circular DNA compared with chromosomal DNA was observed. In this respect, hydroxyurea mimics the effect previously observed with pUB110, using strains carrying the conditional mutation dnaA13. This mutation has been reported to affect ribonucleotide reductase (G. W. Bazill and D. Karamata, Mol. Gen. Genet. 117:19-29, 1972). An explanation for these effects is offered, together with some supporting evidence.
The recent finding that several small Staphylococcus aureus R plasmids can replicate and express antibiotic resistance in Bacillus subtilis (3) has encouraged research on recombinant DNA in this organism (4, 6, 9) . Aside from their use for molecular cloning, these plasmids are also useful for studies of plasmid biology. pUB110, a small multicopy kanamycin resistance plasmid, can be amplified in certain DNA temperature-sensitive mutants of B. subtilis at a nonpermissive temperature for chromosomal DNA synthesis (12) . This facilitates the isolation of large amounts of pure covalently closed circular (CCC) DNA as well as provides insight into the replication requirements of pUB110. In the amplified state, the synthesis of pUB110-specific proteins continues, permitting the identification of these proteins in polyacrylamide gels against a relatively reduced background of host synthesis (Shivakumar and Dubnau, manuscript in preparation). However, amplification of plasmids in DNA temperature-sensitive mutants is not a general method, because some of the S. aureus plasmids are themselves temperature sensitive for replication. For instance, the plasmids pE194, pBD15 (a copy control mutant derivative of pE194), pSA0501, and pSA2100 are temperature sensitive for replication in B. subtilis, and strains carrying them can be cured by growth at 450C (Shivakumar, Contente, Hahn, and Dubnau, unpublished data).
An alternative amplification technique was devised, based on the observation that dnaA13, when shifted to 450C in the presence of exogenous deoxyadenosine and thymidine, almost immediately stopped synthesizing chromosomal DNA, while pUBllO DNA synthesis continued (12) . Bazill and Karamata (1) have reported that dnaA is the structural gene for ribonucleotide reductase in B. subtilis, and hydroxyurea (HU) has been found to be an inhibitor of this enzyme in Escherichia coli (13) and in phage T4-infected cultures (14) . This report shows that the use of HU in the presence of deoxyadenosine and thymidine mimics the differential effect of the dnaA13 lesion on the synthesis of chromosomal and plasmid DNA. Figure 1 shows the effect of HU on DNA synthesis in B. subtilis. HU at a concentration of 0.2 M inhibits DNA synthesis by 70%. Individual strains of B. subtilis carrying several R plasmids (pUBilO [5, 10] , pE194 [5, 8] [3, 5, 8] , pSA0501 [5, 7] , and pSA2100 [5, 7] (2) . In all cases, parallel mixtures lacking ATP were tested. These all gave indistinguishable results (E).
sensitive incorporation into toluene-treated cells of the dnaA13 strain failed, because incorporation in toluene-treated cells is markedly temperature sensitive in the wild type (data not shown).
Whatever the explanation for the relative HU resistance of plasmid replication, this system provides a simple method for the amplification of several R plasmids in B. subtilis. It will be of interest to extend these observations to other systems.
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